Abstract. A depth-integrated, mild-slope equation for dispersive linear wave motion in a domain under the combined effects of depth variation and rotation is derived. The model reproduces the usual finite-depth mild-slope equation in the absence of rotation and also reproduces the usual long wave approximations when the ratio of wavelength to water depth is large, either with or without the additional effect of rotation. The model could serve as the basis for numerical codes that could compute motions ranging from wind wave refraction to tidal oscillations, without restructuring the internal model coeffcients. Refraction and parabolic refraction-diffraction approximations are constructed, and a computational example for wave focusing by a shoal with the effect of rotation is included.
domain has drawn occasional attention in the literature. By short waves, we mean waves that have significant vertical variations in the structure of the wave-induced velocity and pressure fields. In this connection, Gill (1982, 8.2) mentions that, for the case where the axis of rotation coincides with the vertical axis (in the direction opposing gravity), the solution for a Poincard wave may be simply extended and gives a dispersion relation (1) 2 g tanh Ah,
where is the angular frequency of the wave in rotating coordinates, h is the water depth, and g is the gravitational acceleration. The number is the inverse length scale of the vertical variation of the pressure and horizontal velocity fields, which vary like cosh (h + z) cosh h Finally, A is related to the wavenumber k (= 27/L, where L is the wavelength) according to where f (4) The Coriolis parameter f is twice the angular velocity of the rotating domain and thus e is an inverse Rossby number characterizing the ratio of Coriolis forces to inertial forces, with -0 representing the high-frequency (relative to rotation rate) limit. In addition, we may define the Rossby radius of deformation as a v/-/f. Gill pro- ceeds to question whether the formulation has any relevance to oceanic phenomena, since the Rossby radius is so much larger than h that hydrostatic (long wave) approximations are sufficiently accurate. Thus, domains where both short wave dispersion and rotation effects are important do not seem to overlap for flows on the earth's surface.
More recently, Tsay (1991) (1972) and Smith and Sprinks (1975) for the case of irrotational flow in a nonrotating domain, which proved to be a highly valuable resource in the development of wave propagation models for intermediate water depths. The existence of such a model would provide the basis for numerical codes that could be applied both to short wave and long rotational wave problems with no alteration of model parameters. However, it is also true that the mild-slope equation should pass identically into the long wave equations in the low-frequency limit. This condition is met in the irrotational case, but the rotational model of Tsay does not pass correctly into the appropriate long wave limit (see Kirby (1992) ).
Tsay's model is also only appropriate for flows in the neighborhood of the earth's poles, owing to the structure of the fluid acceleration terms, which were incorrect for domains where the vertical coordinate deviates from the axis of rotation.
Since the existence and behavior of short surface waves may still be of some interest and importance in tanks that are rotating relatively rapidly, we correct the deficiencies in Tsay 
.gFz(z) (7) w -The vorticity is given by (eS) For the case where variation in the wave train is very slow relative to variations in the domain topography, the propagation of short surface waves is often treated from the geometric optics point of view, which leads to the usual ray approximation.
The geometric optics approximation is constructed by substituting the ansatz Keller (1958) In reality, diffraction effects would become strong and would modify the wave height predictions near the caustic positions. We do not consider this effect further here, in favor of moving to the development of a parabolic approximation, which will allow for the treatment of caustics over an arbitrary topography. 4 . A parabolic approximation for forward-propagating waves. Wave propagation in a domain with a predominant direction and little backscatter may be modelled using a parabolic approximation of the elliptic boundary value problem (see Radder (1979) 
The geometry of the model domain is illustrated in Fig. 6 . We assume that, when there are no rotation effects, An incident wave enters the domain in the positive x direction. When there is no rotation effect, the initial relative water depth, koho 0.5, means that the depth is intermediate. plane Poincar wave propagates into a channel with rigid vertical boundaries. In this case, there is initial diffraction of the wave field at the boundaries and the evolution of a Kelvin wave pattern on the boundary to the right of the direction of propagation. This effect, is noticeable immediately in Fig. 9(a) , where the transect is upwave of the shoal. On the left boundary, a reduction of the wave height occurs, which would also be consistent with the pattern of a Kelvin wave in the channel. These diffraction patterns persist down the channel and eventually are superimposed on the scattered wave field, which evolves due to interaction with the shoal. Figure 10 shows the instantaneous surface contours for the present case. The development of the Kelvin wave at the right boundary and its subsequent interaction with the scattered wave field is evident. Since the value of k0 is taken to be k on the boundary (rather than A), the resulting Kelvin wavelength is not accurately predicted. There is also a certain amount of high wavenumber noise superimposed on the wave field, which is apparent in the figure. This noise develops due to the sharp changes in wave height that occur at the initial interaction of the plane wave with the lateral boundaries. The propagation of spurious high wavenumber components in two parabolic model schemes has been discussed previously by Kirby (1986 Results are computed and plotted using Mathematica. For contrast, the result of the parabolic model computation for the region 0 kx 10,-10 ky 10 is shown in Fig. 12 parison of analytic and model wave heights along the breakwater (x > 0) is shown in Fig. 13 . It is seen that the parabolic model overestimates the height of the Kelvin wave propagating along the upper side of the breakwater, as well as underpredicting the reduced wave height on the lower side.
The more complex pattern of wave height and wave pattern along the y 0 boundary in Fig. 10 occurs because of the interaction of the scattered waves generated over the shoal with the Kelvin wave propagating along the wall. This pattern is highly dependent on the placement of the shoal and the width of the channel relative to the shoal geometry. The height of the shoal relative to the uniform depth region exterior to the shoal also has a strong effect on the distance in x at which waves scattered by the shoal arrive at the side boundaries. Since the number of factors affecting an actual wave pattern along the sidewall is large, we do not pursue a more comprehensive study of the resulting wave patterns here. Furthermore, the model developed here allows for the development of numerical codes that may be applied to a range of physical phenomena, from short wave refractiondiffraction to tidal motions, with no adjustment of model coefficients required.
The failure of the low-order parabolic approximation to provide accurate prediction of Kelvin and Poincar modes in a simultaneous calculation indicates that some effort toward obtaining higher-order approximations is warranted, both for the present intermediate depth model and for the usual long wave approximation.
